12-9
and methylhydrazine sulfate significantly increased the incidence of
lung tumors in Swiss mice, whereas methylhydrazine enhanced the
development of this neoplasm by shortening its latent period (Toth,
1972).
A 0.01% solution of methylhydrazine was administered daily in the
drinking water of 6-week-old randomly bred Syrian golden hamsters for
the remainder of their lifetimes.  The treatment produced malignant
histiocytomas of the liver and tumors of the cecum (Toth and Shimizu
1973).
Experimental Evidence: Mutagenicity. N-Methyl-N-formylhydrazine,
which is present in G» esculenta, was mutagenic only in S^ typhimurium
TA1537 without activation and had no DNA-modifying activity (Rogan et
al., in press).
Methylhydrazine was mutagenic in £. typhimurium TA1535 and TA1537.
The addition of S9 fraction activating system enhanced the mutagenicity
in both strains (Rogan jejt ad. , in press).  The DNA-modifying activity
was observed earlier by von Wright et al. (1977).
Summary and Conclusions; Hydrazines
Studies have shown that some chemical constituents of the Agaricus
bisporus mushroom are carcinogenic in mice and mutagenic in bacterial
systems.  One constituent has also been shown to be carcinogenic in ham-
sters. But the findings of these studies are not sufficient for conclu-
sions to be drawn concerning the risk to humans.
Some derivatives of hydrazines in the fungus Gyromitra esculenta
have proven carcinogenic in a number of organs and tissues of mice and
hamsters.  Two of them were mutagenic in bacterial systems. There are
no epidemiological studies concerning the carcinogenicity of these
mushrooms in humans.
PLANT CONSTITUENTS AND METABOLITES
Pyrrolizidine Alkaloids
Pyrrolizidine alkaloids occur in many nonedible plant species,
including the genera Senecio (ragworts), Crotalaria (rattleboxes), and
Heliotropium (heliotropes), in amounts ranging from trace amounts to as
much as 5% of the dry weight.  In general, members of this group that
contain a nuclear double bond alpha to an esterified carbinol are very
potent toxins in the liver and 3-ting of rodents and certain farm live-
stock (Hirono, 1981; Hirono ££ jtl., 1979; International Agency for
Research on Cancer, 1976).
Experimental Evidence; Carcinogenicity. Monocrotaline, retrorsine,
lasiocarpine, heliotrine, senkirkine, symphytine, and petasitenine, all

